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This invention relates t0 an improved system 
for the cathodic prOtection of underground 
metal& lit also concerns a packaged galvanic 
anode and an anode medium for use in suCh a 
system. 
In galvanic systems for the cathodic protec- 
tion of pipelines and other underground struc- 
tures, sacrificial anodes of a metal electronega- 
tire to the structure, usually magnesium or zinc, 
are buried in the earth near the structure and "0 
connected to it by etectrical conductors. The 
resulting flow of current maintains the structure 
cathodic with respect to the soil and greatly 
minimizes its corrosion. 
Since magnesium tends to corrode uselessly 15 
when in direct contact with some types of soils, 
if is customary, when using this metal as a 
sacrificiat anode, to bury it in a prepared bed 
or backfill designed fo control the chemical na- 
ture of the anode environment. Backfills of lime 20 
or gypsum, for example, bave been used for this 
purpose. 
The chemical requirements of an ideal back- 
fill for magnesium anodes are various. In use, 
the material hould have good electrolytic con- 25 
ductivity and yet should hot be so soluble as to 
be leached away. If should be capable oï wetting 
easily in ground waters, and should retain mois- 
ture during ch'y spells so as to avoid loss of con- 
ductivity. In ortier to secure maximum current 
efficiency from the magnésium, thé baCkfill 30 
should tend to minimize localizéd, i. e. useless, 
corrosion of the metal. On the other hand, it 
shoutd promote uniformity of attack during the 
useful or current-producing consumption of the 
magnesium. In addition, it must hot polarize 35 
the anode unduly or form impervious coatings 
on it. Few if any compositions which even ap- 
proximatly fill these specifications have been 
available heretofore. 
It has now bèen round that backfilis coisisting 40 
of a water-pervi0us bed 0f magnesium 'sulfite, 
alone or admixed with other non-acidic solid 
granular materials, satisfy in high degree the 
various requirements mentioned. 
45 
The invention, then, consists in cathodic pro- 
tection systems and backfill compositions utiliz- 
ing magnesium sulfite as hereinafter set ïorth 
and claimed, all with reference to the accom- 
panying drawings, in which 
Fig. 1 is a schematic vertical section showin2 0 
the manner of using magnesium sulfite as an 
anode backfill in the galvanic protection of st 
buried pipeline; 
Fig. 2 is a similar vertica] section through an 
alternative type of anode bed; and 55 

2 
Fig. 3 is st vertical section through st packaged 
anode. 
Magnesium sulfitë ïs Sparingly soluble in water 
(about 1.3 percent), forming a saturated solu- 
tion having a pli value of about 9.2 and a specific 
esistivity of about 110 ohms per cubic centi- 
meter. It Wets rapidly but does hot dry out 
readily. In aqueous solutions of magnesium sul- 
rite used as anolytes for magnesium anodes, the 
preSence of the magnesium ion tends to minimize 
galvaic action between the metallic magnesium 
of the anode and iron or other cathodic im- 
pUrities which may be prescrit in the bed or may 
beCome exposed as the anode is consumed. IAke- 
wise, in such solutions, the sulfite ion acts to 
reduce the concentration of free oxygen, thereby 
limiting oxidative attack of the anode. Ali these 
factors operate fo permit continuous uniform 
consumption of magnesium anodes discharging 
in magnesium sulfite backfills. The current 
ciencies obtained are exceptionally high, bei.ng 
sometïmes 60 percent or more. 
The magnesium sulfite employed in the inven- 
tion may be the anhydrous or more conveniently 
one of the hydrated forms. In use, since water 
is invariably present, the sulfite is probably ]arge- 
ly in. the hexahydrated state. A convenient prod- 
uct is ruade by nearly neutralizing an aqueous 
slurry of magnesium hydroxide With gaseous sul- 
fur dioxide, separating the hydrous magnesium 
sulfite precïpitate thus formed, and drying t0 a 
powdr Or granular form. Tlie presence of un- 
converted manesium hydrbxide in the p2ëcipi- 
tare is desirable. 
In p2acice, the magnëium sulfite may be used 
as the S01e c0nstitent b a magnesium anode 
backIill or may be mixed With Other non-acidic 
soÏid gîanular materîals fo makë a watér- 
-perVious Lras. Typ[cal of Such substances are 
course sand, gravel, cfushed washed coke, and 
other electrolyica]ly inert fil]rs. Granular 
magnesium hydroxide and magnesiUm oxide may - 
be similarly used, and have the desirable effect 
of assisting in maintaining alkalinity in the 
anolyte. Powdered or granular bentonite (mont- 
morillonite, a sodium-type base-exchange vol- 
canic clay) is also advantageous in that if is 
swellable in water and tends fo retard leaching 
of the magnesium sulfite. 
In such mixed backfills, the proportions of in- 
gredients need not be controlled with precision, 
although if is desirable that the magnesium sul- 
rite represent a major proportion of the solid 
anode medium. Preferred backfills also contain 
a minor proportion of bentonite, with or with- 
out the further addition of a lesser proportion 
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of magnesium hydroxide. A particularly satis- 
factory mixture is magnesium sulfite hexahy- 
drate 72 percent by weight, magnesium hydrox- 
ide 8 percent, and bentonite 20 percent. In gen- 
eral, to maintain permeabflity of the backfill to- 
ward water, the ingredients should initially be 
in fairly coarse granular form. 
A typical installation for cathodic protection 
is shown in Fig. 1, in which a steel pipeline 4 
buried in the earth is being protected. The. 
consumable galvanic anode 5 is an elongated cy- 
lindrical body of magnesium provided with a cen- 
tral iron core 6 which terminates in an electrical 
connector 7. As shown, the anode 5 is buried in 
the earth near the pipeline, with the core 6 be- 
ing connected electrically to the line by a con- 
ductor 8. A bed of coarse granular hydrous mag- 
nesium suffire backll 9 surrounds the anode and 
is in firm contact with it and with the earth. 
In making the installation, a suitable hole is 
dug and the anode is lowered in place, after which 
the backfill is tamped around it. Alternatively, 
the backfill may be slurried in water and poured 
around the anode. The electrical conductor to 
the pipeline is then installed and buried. 
A similar installation is shown in Fig. 2, except 
that the backï-dl in this case contains bentonite 
and magnesium hydroxide in addition to the mag- 
nesium sulfite. 
An optional method of installation, which is 
particularly convenient under some conditions, 
involves the packaged anode illustrated in Fig. 
3. In this case, a magnesium anode  provided 
with electrical connector 7 is centered in a water- 
permeable container, such as a paper carton 10. 
The space between the anode and the container 
walls is then filled with a porous mass 9 of mag- 
nesium sulrite backfill. In installing this anode, 
itis necessary only to dig a hole the size of the 
carton 10, insert the entire package, tamp the 
earth around it, and make the necessary elec- 
trical connection. The start of electolytic action 
may be accelerated by wetting the package 
thoroughly at the rime of burying it. 
In field use of the invention, the number and 
size Of anodes required to secure effective cathodic 
protection of a given pipeline or other structure 
is determined by well-known engineering prin- 
ciples, due allowance being ruade for the high 
current efficiency obtained with the magnesium 
sulrite backll. The quantity of backfill needed 
for each anode is simllarly determined. 
While the invention bas been described as use- 
ïul in the cathodic protection of underground 
ferrous metal structures, itis applicable in pro- 
tecting underground structures of any corrodible 
metal cathodic to magnesium. The sacrificial 
anodes may be made either of magnesium or of 
a magnesium-base alloy, both being compre- 
hended by the term "magnesium metal" as used 
in the claims 
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What is claimed is: 
1. In combination with an underground struc- 
ture of a corrodible metal cathodic to magnesium, 
a cathodic protection system comprising a mag- 
5 nesium metal anode buried in the earth near 
the structure and electrically connected thereto, 
such anode being surrounded by and in intimate 
contact with a bed of non-acidic solid granular 
material containing a major proportion of mag- 
10 nesium sulfite. 
2. In combination with ah underground ferrous 
metal structure, a cathodic protection system 
comprising a magnesium metal anode buried in 
the earth near the structure and electrically con- 
15 nected thereto, such anode being surrounded by 
and in intimate contact with a bed of non-acidic 
solid granular material containing a major pro- 
portion of magnesium sulfite. 
3. A system according to claire 2 wherein the 
20 bed consists of magnesium sulfite. 
4. A system according to claire 2 wherein the 
bed consists essentially of a major proportion of 
magnesium sulfite and a minor proportion of 
bentonite. 
25 5. A system according to claire 4 wherein the 
bed also contains a minor proportion of mag- 
nesium hydroxide. 
6 A packaged anode ïor use in cathodic pro- 
tection systems comprising a water-permeable 
30 container having therein a magnesium metal 
anode provided with means for connecting an 
electrical conductor thereto, such anode being 
surrounded by and in intimate contact with a 
mass of non-acidic solid granular material con- 
35 taining a major proportion of magnesium sui- 
rite. 
7. A composition use£ul as an anode medium in 
cathodic protection and consisting essentially 
o£ a granular mixture o£ a major proportion o£ 
40 magnesium sulfite and a minor proportion o£ 
bentonite. 
8. A composition use£ul as an anode medium in 
cathodic protection consisting of a granular mix- 
ture o£ a major proportion o£ magnesium sulfite, 
and minor proportions of bentonite and o£ mag- 
45 nesium hydroxide. 
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